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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the EngUsh language. 

2. Claims 13-15 and 18-21 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Sennoun et al. (US 6,936,238). 

Regarding claims 13 and 18, Sennoun discloses a reformer and method for 
converting fuel and oxidant into reformate, comprising: 

an oxidation zone (90) connected to a supply of fiiel (12) and a supply of oxidant (air, 
18) and in which the fiiel and oxidant are formed into an oxidized mixture (after being 
oxidized in oxidation zone 90); 

a reforming zone (96), and an injection and mixture forming zone (38) between the 
oxidation zone and the reforming zone (see Fig. 3 which discloses such an arrangement) 
to which at least a portion of the oxidized mixture fi-om the oxidation zone is mixed with 
an injected supply (via injector 59) of additional fiiel (col. 4 lines 55-62) and from which 
the mixture with the additional fuel is supplied to the reforming zone upon an at least 
partial oxidation of the fiiel (fiiel is partially oxidized in zone 94 and reformed in zone 96, 
col. 6 lines 40-53); 
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wherein the reforming zone is connected to a source of heat (such as the oxidation 
zone 90, which is in a heat exchange relationship with the reforming zone 96). 

Regarding claims 14 and 19, Sennoun fiirther discloses the source of heat is an 
exothermic oxidation produced within the oxidation zone (see col. 2 lines 35-42 which 
discloses that the heat from the oxidation zone/first stage is transferred to the second 
stage/reforming zone). 

Regarding claims 15 and 20, Sennoun fiirther discloses the reforming zone is 
connected to an oxidant supply which supphes additional oxidant to the reforming zone 
(oxidant supply 61 is connected to the reforming zone 96 and supplies additional oxidant 
to it, see Fig. 3 and col. 4 lines 55-63). 

Regarding claim 21, Sennoun fiirther discloses the use of a liquid fiiel (which is 
injected through injector 59) and will inherently be at least partially evaporated by 
thermal energy of the gas mixture delivered to the injection and mixing zone from the 
oxidation zone. 


Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

5. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sennoun et al. 
(US 6,936,238) as applied to claim 13 above, and further in view of Kudo et al. (US 6,413,479). 

Regarding claim 16, Sennoun discloses a tubular structure which discloses the 
oxidation zone and the reforming zone in close proximity to each other such that thermal 
energy is transferred from the oxidation zone to the reforming zone. More specifically, 
Sennoun teaches an apparatus where the oxidation zone (90) comprises at least one pipe 
which surrounds the reforming zone (96, see Fig. 3). However, Sennoun does not 
explicitly disclose a structure where the oxidation zone comprises at least one pipe which 
is arranged within the reforming zone. 

Kudo also discloses an apparatus for which fiiel is converted into a reformate (see 
abstract). 

Kudo teaches an apparatus (Fig. 1) in which an oxidation zone (1) comprises at least 
one pipe which is arranged within the reforming zone (2). Kudo teaches such an 
arrangement in order to facilitate heat transfer from the oxidation zone to the reforming 
zone (col. 5 lines 31-34). 
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As such, reversing the configuration of Sennoun, such that the oxidation zone 
comprises at least one pipe which is arranged within the reforming zone (as taught by 
Kudo), would amount to nothing more than a simple substitution of one known element 
for another to yield an entirely predictable solution and would have been obvious to one 
of ordinary skill in the art at the time of the invention. 

6. Claims 17 and 22 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
Sennoun et al. (US 6,936,238) as applied to claims 13 and 18 above, and further in view of 
Marchand et al. (US 2002/01 14747). 

Regarding claims 17 and 22, Sennoun teaches a method and apparatus in which an 
oxidation zone (90) is utilized during startup to quickly heat a reforming zone (96). 
Sennoun teaches that the heat transfer from the oxidation zone to the reforming zone is 
partially done indirectly through the apparatus wall (see Fig. 3 where oxidation zone 90 is 
separated from reforming zone 94 by a heat conducting wall which is not labeled). 
However, Sennoun does not teach an apparatus or method in which a portion of the gas 
mixture bypasses the injection and mixture forming zone (38). 

Marchand also discloses a method of starting up a reformer (see paragraph 109). 
Marchand teaches a method and apparatus in which the startup/heatup of the 
reforming catalyst is done by direct heat exchange in order to speed the heatup time of 
the catalyst and not be bound by the specific heat transfer capacity of a reactant tube 
(paragraph 109). In other words, Marchand teaches that direct heat exchange of the 
catalyst is preferable to indirect heat exchange (such as through a heat conducting wall). 
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As such, it would have been obvious to one of ordinary skill in the art to provide a 
direct path from the first oxidation stage (90) of Sennoun to the reforming zone (96) of 
Sennoun (as suggested by Marchand) in order to provide a faster heatup of the catalyst 
due to a the direct heat exchange and one that is not bound by the specific heat transfer 

capacity of the apparatus walls. Such a configuration would provide for a passage for the 
mixed gas stream to bypass the injection and mixture forming zone and flow directly into 
the reforming zone. 


Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW J. MERXLING whose telephone number is 
(571)272-9813. The examiner can normally be reached on M-F 8:30-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571) 272-1446. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

M. J. M./ 

Examiner, Art Unit 1795 

/Jennifer K. Michener/ 

Supervisory Patent Examiner, Art Unit 1795 


